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6.2.2
Rendering position and composition

Graphics are rendered with a region (a concept derived from SMIL). A graphics box is then set within that region. This permits the terminal to position the graphics within the overall presentation. In the case that the graphic contains internal layout information e.g. an SVG graphic, the explicit layout mode defines the point which the graphic treats as an origin. 

A Simple graphics embedding Timed Graphics region is defined which is a rendering area defined using the following attributes:

tx: 


Translation value from the coordinate origin (x component)

ty: 


Translation value from the coordinate origin (y component)

width: 

Width of the Timed Graphics Region

height:

Height of the Timed Graphics Region
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Figure 3: Illustration of graphics region using with a video being origin.

Graphics regions may be layered, in a similar way to the z-index in SMIL, using the ‘layer’ attribute.

Layer:
Specifies the front-to-back ordering of the graphics region; lower numbers are closer to the viewer. 0 is the normal value, and -1 would be in front of track 0, and so on. 

The actual representation of the abovementioned attributes is dependent on the transport/storage format and defined elsewhere.

Editor’s note: There is an open issue on whether layering is global, or just local to one Timed Graphics sample. i.e., are layers maintained after a TG package is implemented?
A Timed Graphics stream defines one or more graphics regions as well as their relative z-order. Each graphics region may be assigned at most one graphics element at any point of time. The position of a graphics region may vary during the session. 
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6.4
Random access

Timed graphics samples are partial random access points (RAPs), i.e. each graphics region may be updated sepearately with a RAP. RAPs are processed by terminals in all states. 

When used, a RAP replaces the definition and content of the corresponding graphics region.

There may be multiple timed graphics contents with the same timestamp. When received, the RAP replaces the corresponding previous data per content.
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6.6.3.2
Media component specific


6.6.3.2.1
Graphics Region
A graphics region defines and lays out a box that is dedicated to contain graphics objects. The client uses control information to identify the layout, the timing, and the content of the graphics region.

The following information is contained in the graphics region description:

· Type: indicates that this is a graphics region element

· Identifier: unique identifier within the session for referring to the graphics region.

· Position: gives the (x,y,z) coordinates for positioning the graphics region with respect to the parent element. The parent element is by default the video element or, when not present, the client display area of the player.

· Dimensions: gives the dimensions of the graphics region.
· Content: contains the identifier of the graphics content that is to be placed in the graphics region.

· Empty: a flag that is used to indicate that the graphics region is currently empty and does not contain any graphics elements.

· Time: for indicating the duration for the display of the current content element.
· Interactivity: this element may contain a simple link (URL) that points to additional content (e.g. a web site) that would enable further interactivity.

The following figure depicts the graphics region header:
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The flags E and I stand for Empty and Interactivity respectively. The E flag is set to 1 if the graphics region, currently, does not contain any graphics element. In such a case, the Content ID, the Duration, and the URL fields shall be ignored by the client. When the E flag is set to 0, a content element header shall follow the graphics region header.
The I flag is set when interactivity information is present. When present, this enables the user to interact with the graphics element by linking to a URL. 

The graphics region header shall be used as the first part of the RTP payload format for Timed Graphics. It may be followed by at most one graphics content header.
6.6.3.2.2
Content Element

The content element is a graphics element that may be available in one or more graphics formats. Having more than one alternative formats, enables the player to select the appropriate graphics format based on its capabilities. 

The following attributes are provided for a content element:

· Type (Type): indicates that this is a content element

· Identifier (ID): unique identifier withing the session for the current graphical element

· Content format (Format): indicates the graphical format of the graphics element

· Content length (Length): the size of the graphics element that is embedded or referenced

· Content referenced (L): this flag indicates if the graphics elment is embedded or referenced via a URL.

· Content: this field contains the graphics element or a URL to retrieve it via other means (e.g. HTTP).

The following figure shows the content element header for the case of a content reference.
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For the case of an embedded graphics element, the graphics content element enables the use of fragmentation to enable the transport of large graphics elements over RTP. Each fragment is identified by a fragment id and two flags indicating whether this is the first fragment, the last fragment or both. The following figure depicts the content element header format. The content of the graphics element is carried in the payload of the RTP packet.
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